INTRODUCTION
During an encounter between two conspecifics one often observes a variety of fixed action patterns and other activities, many of which can not be described simply as mating, fighting or fleeing. Such behavior can best be described as the result of interaction of the systems which give rise to certain categories of functionally related activities. This appears to be especially true of courtship and threat behavior in cichlid fish.
The reproductive behavior of the jewel cichlid, H el1Ûchromis bimaculatus, has been described by various workers (PETERS, 1941; SErrz, 1943; BAERENDS & BAERENDS-VAN ROON, 1950) . SEITZ (1943) and ROWLAND (I975) were able to elicit certain behaviors in territorial males of this species by dummy presentation, which the latter author used in a preliminary study of system interaction. The purpose of the present paper is to continue this study by determining the effects of variation of dummy size and coloration on the motivational systems of H. bimaculatvs so that these parameters can be used to manipulate those systems. It is hoped that such manipulation will lead to a better understanding of the way in which these systems interact to give rise to behavior in this and other species.
MATERIALS AND METHODS
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io-m cm (total length) were used as subjects. Each subject was isolated in an aquarium of 200 or 400 liter capacity (iz5 X 40 X 40 cm or 185 X 46 X 46 cm) for at least one week before the experiments were begun. Each aquarium was aerated, maintained at 25-26'C and provided with a layer of gravel and a io cm diameter clay flowerpot to serve as a shelter and nest site. The room in which the fish were kept was illuminated 16 hrs/day by overhead fluorescent lighting fixtures. All fish were fed twice daily on a diet of ground fish and beef heart.
The dummies consisted of silicone elastonier castings (acrylic castings, in the case of the "ultra" dummies) made so that the unpaired fins were partially raised. These castings were colored red or grayish green and furnished with glass eyes. In all experiments the dummies were presented 1-2 em above the bottom and facing toward the rear of the aquarium. In consecutive presentation experiments the dummies were presented via an apparatus designed especially for this ptit-lose (Figure t ). When this apparatus was placed over the aquarium any dW11Iny could be lowered into or removed from the aquarium, as desired, while the observer remained out of sight behind the observation screen. In simultaneous presentation experiments the two dummies were presented 44 cm apart via a wooden rack that rested on the top edge of the aquarium. Pilot studies revealed that when struck by a subject, a small freely-hanging dummy is displaced a greater distance and returns to position faster than a larger dummy under similar circumstances, thus a small dummy "behavcs" differently than a larger one. In order to prevent this all movement of thc dummy was minimized by securing the distal end of the 1.5 nun diameter steel rod from which the dummy was suspended. Therefore the movement of the dummy was limited to that allowed by the flexibility of the steel rod and this was less than I cm laterally for all dummies. Thus the responses observed were made to dwnmies that were virtually stationary.
All observations were made from behind a screen and were recorded oil a 2o clialuiel Esterline-Angus event recorder. Details concerning the procedure of individual experiments are discussed in the following section.
The behavior of male H. bitnaculatus toward dummies has been described by SEITZ (1943) and Row?nrrn (1975) . The latter author categorized such behavior into response types according to the activities that tended to dominate during the observation period and found that these activities were negatively correlated at high levels, suggesting that the different response types reflected separate motivational systems.
The major activities which represent these response types and which are the concern of the present study are quivering, an activity of courtsl?ip; biting, an activity of attack;
